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ABSTRACT: 



PURPOSE: To suppress the attenuation of a transmission signal by 
connecting 

a controlled system load to a power input terminal to which an 
impedance upper 



is interposed and connecting a power line carrier terminal to a 
terminal to 

which no impedance upper is interposed. 

CONSTITUTION: This terminal board 10 is arranged in an illuminator 
main body 

14 by holding an illumination load 4 with an electronic stabilizer 2 
and the 

power line carrier terminal 3, and packaged on a ceiling 13 face. 
The 

impedance upper 12 consisting of an L and a C is connected to the 
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power input 

terminal 11a in the terminal board 10. The electronic stabilizer 2 
is provided 

with a filter circuit 6, however, its impedance in the frequency 
component of 

the transmission signal observed from a power line 1 side is kept 
higher by the 

impedance upper 12. Therefore, the transmission signal can be 
transmitted 

without generating the attenuation to a power line carrier terminal 3 
side, and 

only a transmission signal component is detected by a reception 
circuit 8 via a 

coupling circuit 9, and supplied to the operation control of an 
inverter 

lightening circuit 5. 
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(54) TERMINAL BOARD, POWER LINE CARRIER COMMUNICATION EQUIPMENT AND POWER LINE 
CARRIER ILUMEMATION CONTROLLER 

(57)Abstract: 

PURPOSE: To suppress the attenuation of a transmission signal by connecting a controlled 
system load to a power input terminal to which an impedance upper is interposed and 
connecting a power line carrier terminal to a terminal to which no impedance upper is 
interposed. 

CONSTITUTION: This terminal board 10 is arranged in an illuminator main body 14 by 
holding an illumination load 4 with an electronic stabilizer 2 and the power line carrier 
terminal 3, and packaged on a ceiling 1 3 face. The impedance upper 12 consisting of an L and 
a C is connected to the power input terminal 1 1 a in the terminal board 10. The electronic 
stabilizer 2 is provided with a filter circuit 6, however, its impedance in the frequency 
component of the transmission signal observed from a power line 1 side is kept higher by the 
impedance upper 12. Therefore, die transmission signal can be transmitted without generating 
the attenuation to a power line carrier terminal 3 side, and only a transmission signal 
component is detected by a reception circuit 8 via a coupling circuit 9, and supplied to the 
operation control of an inverter lightening circuit 5. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3 .In the drawings, any words are not translated. 

CLAIMS 
[Claim(s)] 

[Claim 1] The terminal block for power line carrier communication characterized by coming to have the 1st terminal connected to 
said power-input terminal through the impedance upper and this impedance upper for making high the impedance of the 
frequency component of the transmission signal which connected with a power-input terminal and this power-input terminal, and 
was seen from the power-input terminal side, and the 2nd terminal by which direct continuation was carried out to said 
power-input terminal. 

[Claim 2] Power line carrier communication equipment characterized by coming to have the terminal block according to claim 1 
by which a power-input terminal is connected to the power line with which it is superimposed on a transmission signal, the 
controlled-system load which causes the impedance fall connected to the 1 st terminal of this terminal block, and a 
power-line-carrier terminal machine for connecting with the 2nd terminal of said terminal block, and controlling said 
controlled-system load. 

[Claim 3] The power-line-carrier lighting control unit characterized by coming to have the terminal block according to claim 1 by 
which a power-input terminal is connected to the power line with which it is superimposed on a transmission signal, the 
electronic ballast which has a filter circuit and was connected to the 1st terminal of this terrninal block, and a power-line-carrier 
terminal machine including the receiving circuit for connecting with the 2nd terminal of said terminal block, and controlling said 
electronic ballast. 

[Claim 4] The power-line-carrier lighting control unit according to claim 3 with which the impedance upper of terminal Taizhoug 
is characterized by consisting of an LC resonance circuit. 

[Claim 5] The power-line-carrier lighting control unit characterized by coming to have the electronic ballast which has a filter 
circuit in an input stage, and the power-line-carrier terminal machine which has the coupled circuit by which series connection 
was carried out to said filter circuit in an input stage. 

[Claim 6] The power-line-carrier lighting control unit according to claim 5 characterized by forming an impedance upper by the 
LC filter by the capacitor in a filter circuit, and the inductance of the joint transformer in a coupled circuit. 

[Translation done.] 



http7/www4. ipdl.ncipi.go.jp/cgi-bin/tran_web_cg 



* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2 . * * * * shows the word which can not be translated. 
3 .In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the terminal block, the power line carrier communication equipment, and the 
power-line-carrier lighting control unit suitable for the system which carries out remote control of the controlled-system object by 
making the power line into a signal-transmission way. 
[0002] 

[Description of the Prior Art] Conventionally, as a lighting control system, there is Remote Control System using power line 
carrier communication. Drawing 5 shows the outline, two or more electronic ballasts (inverter lighting device) 2 are connected to 
juxtaposition to the commercial power line 1, and the power-line-carrier terminal machine 3 is connected to such electronic 
ballasts 2 at juxtaposition, and lightmg/putting-out-lights signal from the control panel (not shown) connected to the power line 1 
or modulated light — a signal — a transmission signal is emitted, and a power-line 1 top is made to superimpose, it transmits, and 
remote control of the lighting condition of the lighting loads 4, such as a electric-discharge lamp connected to that electronic 
ballast 2, carries out by carrying out reception detection of this transmission signal in the power-line-carrier terminal machine 3, 
and giving a control signal of operation to the corresponding electronic ballast 2. 

[0003] The group of one electronic ballast 2 and power-line-carrier terminal machine 3 is extracted and shown in drawing 6 . 
First, the inverter lighting circuit 5 which performs high frequency oscillation actuation is made into a subject, the filter circuit 6 
is established in the power-input section from the purpose of decreasing noise voltage, and electronic ballast 2 is a capacitor CI 
and C2. Varistor Bl It considers as the configuration which it has. 7 is a full wave rectifier circuit which supplies direct current 
voltage to the inverter lighting circuit 5. On the other hand, the coupled circuit 9 for making into a subject the receiving circuit 8 
which carries out reception detection of the transmission signal, and outputs a control signal of operation to said inverter lighting 
circuit 5, removing supply voltage from on the power line 1 in the input stage, and taking out a transmission signal is formed, and 
the power-line-carrier terminal machine 3 is the capacitor C3 for a direct-current cut. It considers as the configuration which has 
the j oint transformer T. 

[0004] The capacitor CI in the filter circuit 6 connected to the power line 1 in the configuration as shown in drawing 6 when it 
was going to carry out remote control of the inverter lighting circuit 5 (lighting load 4) by power line carrier communication, and 
C2 Varistor Bl With capacity, the line impedance of the frequency component (for example, 125kHz) of a transmission signal 
will fall. Consequently, the magnitude of attenuation of the transmission signal which should be conveyed at the 
power-line-carrier terminal machine 3 side increases, there is a possibility of generating a transmission error, and the case where 
remote control cannot be performed normally is produced. 

[0005] Then, according to JP,3-79917,B, the point of having suppressed attenuation of a transmission signal is shown according 
to making the impedance upper which consists of an LC parallel resonant circuit intervene between the control equipments-ed 
(for it to be equivalent to electronic ballast, if it is the upper example) and the power lines which cause the fall of a line 
impedance. Since an impedance becomes high so that an inductor becomes a RF, the impedance fall to the transmission signal by 
the side of a control equipment-ed is prevented. LC parallel resonant circuit is set up so that it may resonate in the frequency (for 
example, 1 25kHz) of a transmission signal, and it has the advantage which cannot be easily influenced of a load here while it can 
make an impedance higher than the case where an impedance upper is formed by one inductor. 
[0006] 

[Problem(s) to be Solved by the Invention] However, according to this JP,3-79917,B, the impedance upper is built in the 
transmitter-receiver. This is equivalent to the exclusive elegance structure for power line carrier communication where the 
power-line-carrier terminal machine 3 and the impedance upper were incorporated and mounted by one to electronic ballast 2, if 
it thinks in the example shown in drawing 6 . That is, the existing electronic ballast cannot be used as it is, but the exclusive 
elegance which unified the impedance upper etc. must be prepared or changed. Therefore, it becomes cost quantity when building 
a power-line-carrier-communication system. 
[0007] 

[Means for Solving the Problem] The terminal block equipped with the 1st terminal connected to said power-input terminal 
through the impedance upper and this impedance upper for making high the impedance of the frequency component of the 
transmission signal which connected with a power-input terminal and this power-input terminal, and was seen from the 
power-input terminal side, and the 2nd terminal by which direct continuation was carried out to said power-input terrninal for 
power line carrier communication consisted of invention according to claim 1 . 
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[0008] The power line carrier communication equipment equipped with the terminal block according to claim 1 by which a 
power-input terminal is connected to the power line with which it is superimposed on a transmission signal, the controlled-system 
load which causes the impedance fall connected to the 1st terminal of this terminal block, and the power-line-carrier terminal 
machine for connecting with the 2nd terminal of said terminal block, and controlling said controlled-system load consisted of 
invention according to claim 2. 

[0009] The power-line-carrier lighting control unit equipped with the terminal block according to claim 1 by which a power-input 
terminal is connected to the power line with which it is superimposed on a transmission signal, the electronic ballast which has a 
filter circuit and was connected to the 1st terminal of this terminal block, and a power-line-carrier terminal machine including the 
receiving circuit for connecting with the 2nd terminal of said terminal block, and controlling said electronic ballast consisted of 
invention according to claim 3 . 

[0010] In invention according to claim 4, the impedance upper in a power-line-carrier lighting control unit according to claim 3 
was formed by LC resonance circuit. 

[001 1] The power-line-carrier lighting control unit equipped with the electronic ballast which has a filter circuit in an input stage, 
and the power-line-carrier terminal machine which has the coupled circuit by which series connection was carried out to said 
filter circuit in an input stage consisted of invention according to claim 5. 

[0012] In invention according to claim 6, the impedance upper was formed in the power-line-carrier lighting control device 
according to claim 5 by the LC filter by the capacitor in a filter circuit, and the inductance of the joint transformer in a coupled 
circuit. 
[0013] 

[Function] In the terminal block for the power line carrier communication of invention according to claim 1 , since it has the 1 st 
terminal between which the impedance upper was made to be placed to a power-input terminal, and the 2nd terminal between 
which an impedance upper is not made to be placed, the power-line-carrier-communication system which can control attenuation 
of a transmission signal can be built by connecting the controlled-system load which invites an impedance upper fall to the 1 st 
terminal side by the frequency component of a transmission signal, and connecting a power-line-carrier terminal machine to the 
2nd terminal side. That is, only by changing a terminal block, a controlled-system load cannot take modification but the existing 
general-purpose article can be used. 

[0014] Therefore, in the power line carrier communication equipment of invention according to claim 2, a controlled-system load 
and a power-line-carrier terminal take no modification, but attenuation of a transmission signal can be controlled, using the 
existing general-purpose article. 

[001 5] The power-line-carrier terminal machine for controlling the electronic ballast and this electronic ballast for making a 
lighting load turn on more concretely in the power-line-carrier lighting control unit of invention according to claim 3 taking no 
modification, but using the existing general-purpose article, attenuation of a transmission signal is controlled and remote control 
of the lighting load can be carried out proper. 

[0016] In this case, in the power-line-carrier lighting control unit of invention according to claim 4, since the impedance upper of 
terminal Taizhoug is formed by LC resonance circuit, an impedance can be made to increase effectively to the frequency of 
transmission signals, such as a modulated light signal, and stable lighting control can be performed. 

[0017] On the other hand, being able to form an impedance upper substantially only by this series connection, and not requiring 
an addition and modification special to electronic ballast or a power-line-carrier terminal machine, but using the existing 
general-purpose article in the power-line-carrier lighting control unit of invention according to claim 5, since series connection of 
the filter circuit of the input stage of electronic ballast and the coupled circuit of the input stage of a power-line-carrier terminal 
machine is carried out, attenuation of a transmission signal is controlled and remote control of the lighting load can be carried out 
proper. 

[0018] Not requiring electronic ballast, a power-line-carrier terminal machine, and an addition and modification still more nearly 
special to a terminal block, but using the existing general-purpose article, since the series connection of a filter circuit and the 
coupled circuit is only carried out and the impedance upper is more concretely formed in the power-line-carrier lighting control 
unit of invention according to claim 6 by the LC filter by the capacitor in a filter circuit, and the inductance of the joint transformer 
in a coupled circuit, attenuation of a transmission signal is controlled and remote control of the lighting load can be carried out 
proper. 
[0019] 

[Example] The first example of this invention is explained based on drawing 1 thru/or drawing 3 . The same part as the part 
shown by drawing 5 and drawing 6 is shown using the same sign, and the detail is omitted (suppose that it is the same also in the 
following example). This example is what was applied to the power-line-carrier lighting control unit which carries out remote 
control of the lighting load 4 using power line carrier communication as shown in drawing 5 , and the terminal block 10 
intervenes in contrast with drawing 6 between the power line 1, and electronic ballast 2 and the power-line-carrier terminal 
machine 3 . As shown in drawing 1 , power-input terminal 1 1 a for incorporating power from the power line 1 and send terminal 
1 lb for sending power-line 1 self to the other sections are prepared in this terminal block 10. Moreover, the impedance upper 12 
is connected to said power-input terminal 11a into the terminal block 10. This impedance upper 12 is an inductor LI . Capacitor 
C4 It is formed as an LC resonance circuit, and the constant is set up so that an impedance may be made to increase only to the 
frequency component (for example, 125kHz) of the transmission signal seen from the power-input terminal 11a (power line 1) 
side. 1st terminal 1 lc is pulled out from the output side (both ends of a capacitor C4) of this impedance upper 12. Moreover, the 
direct drawer of the 1 1 d of the 2nd terminal different from this 1 st terminal 1 1 c is carried out from said power-input terminal 1 1 a. 
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Said electronic ballast 2 is connected to said 1st terminal 11c, and said power-line-carrier terminal machine 3 is connected to the 
1 Id of said 2nd terminal. 

[0020] The appearance of the terminals [ in such a terminal block 10/11 a- lid] example of arrangement is roughly shown in 
drawing 2 . In addition, although it illustrates three pieces at a time about each terminals 1 la- 1 Id, one is a grounding terminal 
respectively. 

[0021] Moreover, the outline of the page [ of head lining of a power-line-carrier lighting control unit as shown in drawing 1 / 13th 
] example of mounting is shown in drawing 3 . A terminal block 10 is arranged in the body 14 of lighting fitting which holds the 
lighting load 4 and is attached in the 1 3th page of head lining with electronic ballast 2 and the power-line-carrier terminal 
machine 3, and is mounted in the 13 th page of head lining. 

[0022] In such a configuration, a power-line 1 top is supplied to the power of the power line period which becomes 50/60Hz. 
coincidence ~ lighting/putting-out-lights signal from a control panel, or modulated light — a signal ~ give a 125kHz frequency 
component, emit a transmission signal, and it is made to superimpose on the power line 1, and is made to transmit The lighting 
condition (lighting / putting out lights, or modulated light) of the lighting load 4 is controlled by carrying out reception detection 
of the transmission signal transmitted in a power-line 1 top through a coupled circuit 9 in a receiving circuit 8, and giving the 
control signal of operation according to the transmission signal to the inverter lighting circuit 5. 

[0023] It sets in such actuation and is a capacitor C4. They are ZC and an inductor LI about an impedance. It is ZL about an 
impedance. If it carries out, it is set to ZC »ZL in a power line period component, it sets to the frequency component of a 
transmission signal, and is ZC «ZL conversely. It becomes. Therefore, although it has the filter circuit 6 from which an 
impedance fall is invited to the input stage by the frequency component of a transmission signal in electronic ballast 2, the 
impedance in the frequency component of the transmission signal seen from the power-line 1 side is highly maintained by the 
impedance upper 12. Consequently, without decreasing, a transmission signal is transmitted to the power-line-carrier terminal 
machine 3 side, reception detection only of that transmission signal component is carried out through a coupled circuit 9 in a 
receiving circuit 8, and the motion control of the inverter lighting circuit 5 is presented with it. 

[0024] According to this example, existing electronic ballast 2 and the existing power-line-carrier terminal machine 3 will take 
no amelioration and modification only by using the terminal block 10 which built in the impedance upper 12, but versatility can 
be managed with a high and cheap equipment configuration. Moreover, since the impedance upper 12 is formed as an LC 
resonance circuit, an impedance can be certainly raised only to the frequency component of a transmission signal, and lighting 
control by remote control can be ensured. 

[0025] In addition, although the example of application to the power-line-carrier lighting control unit which connected electronic 
ballast 2 to 1st terminal 1 lc of a terminal block 10, and connected the power-line-carrier terminal machine 3 to the 1 Id of the 2nd 
terminal explained in this example The controlled-system load which invites an impedance fall to 1st terminal 1 lc of a terminal 
block 10 to the frequency component of a transmission signal as a generality is connected. It can be understood easily that it can 
apply to the power line carrier communication equipment which comes to connect the power-line-carrier terminal machine for 
controlling this controlled-system load with the 1 Id of the 2nd terminal of a terminal block 10. For example, it can apply to 
remote control of not only remote control of lighting but an air-conditioner etc. 

[0026] It continues and the second example of this invention is explained based on drawing 4 . It is what was applied to the 
power-line-carrier lighting control device with which this example also carries out remote control of the lighting load 4 using 
power line carrier communication as shown in drawing 5 , and is the capacitor C3 in a coupled circuit 9. It is omitted and the filter 
circuit 6 of electronic ballast 2 and the coupled circuit 9 of the power-line-carrier terminal machine 3 are connected to the serial. 
In a detail, it is the capacitor CI in a filter circuit 6 more. Primary coil Nl of the joint transformer T in a coupled circuit 9 It 
connects with a serial and is this capacitor C 1 . Primary coil Nl The both ends of a series circuit are connected to the power line 1 . 
These capacitors CI Primary coil Nl The inductance component forms the LC filter used as the impedance upper 15. Moreover, 
as a terminal block 16 of this example, with power-input terminal 17a and send terminal 17b, the 1st and 2 terminals 17c and 17d 
are prepared, one side which are the 1st and 2 terminals 17c and 17d connects too hastily, and they are made into the serial 
condition. But it is related with this short circuit part, and is a capacitor CI. Primary coil Nl When linked directly soon, what was 
prepared by the 1st and 2 terminals [17c and 17d ] outside terminal area may be used. 

[0027] capacitor CI of the electronic ballast 2 in which a high impedance is shown to a low frequency component in such a 
configuration ****-- only the supply voltage of a power line period component is built, and power is supplied to the inverter 
lighting circuit 5 through full-wave-rectifier-circuit 7 grade. On the other hand, the joint transformer T in which a high impedance 
is shown to a high frequency component costs only the transmission signal component of the RF transmitted in a power-line 1 top, 
and reception detection is carried out by the receiving circuit 8. The impedance which saw the load side from the power line 1 in 
such actuation is a capacitor C 1 . Primary coil Nl It is a part for the LC filter by series connection with an inductance component, 
and it is the impedance upper 15 to the frequency component of a transmission signal by the inductance component, and 
attenuation of a transmission signal is not produced. 

[0028] According to this example, it is the capacitor C3 in the power-line-carrier terminal machine 3. Since a remote control 
function without attenuation of a transmission signal is realizable only by omitting and connecting the input stage of electronic 
ballast 2, and the input stage of the power-line-carrier terminal machine 3, substantially, existing electronic ballast 2 or the 
existing power-line-carrier terminal machine 3 will not take amelioration and modification of a components addition etc., but 
versatility can be managed with a high and cheap equipment configuration. Furthermore, it is not necessary to make an impedance 
upper etc. able to build in, and the existing terminal block can also be used also about a terminal block 16. 
[0029] 
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[Effect of the Invention] The impedance upper for making high the impedance of the frequency component of the transmission 
signal which connected with a power-input terminal and this power-input terminal, and was seen from the power-input terminal 
side according to invention according to claim 1 , Since the terminal block equipped with the 1 st terminal connected to said 
power-input terminal through this impedance upper and the 2nd terminal by which direct continuation was carried out to said 
power-input terminal for power line carrier communication was constituted Only by connecting the controlled-system load which 
invites an impedance upper fall to the 1st terminal side by the frequency component of a transmission signal, and connecting a 
power-line-carrier terminal machine to the 2nd terminal side The power-lme-carrier-communication system which can control 
attenuation of a transmission signal can be built, therefore, only by changing a terminal block, a controlled-system load cannot 
take modification but the existing general-purpose article can be used. 

[0030] According to invention according to claim 2, as an example of application of invention according to claim 1 The terminal 
block according to claim 1 by which a power-input terminal is connected to the power line with which it is superimposed on a 
transmission signal, Since the power line carrier communication equipment equipped with the controlled-system load which 
causes the impedance fall connected to the 1st terminal of this terminal block, and the power-line-carrier terminal machine for 
connecting with the 2nd terminal of said terminal block, and controlling said controlled-system load was constituted A 
controlled-system load and a power-line-carrier terminal take no modification, but the power line carrier communication 
equipment which can control attenuation of a transmission signal can be offered, using the existing general-purpose article. 
[003 1] According to invention according to claim 3, as a more concrete example of application of invention according to claim 1 
The terminal block according to claim 1 by which a power-input terminal is connected to the power line with which it is 
superimposed on a transmission signal, The electronic ballast which has a filter circuit and was connected to the 1 st terminal of 
this terminal block, Since the power-line-carrier lighting control unit equipped with the power-line-carrier terminal machine 
including the receiving circuit for connecting with the 2nd terminal of said terminal block, and controlling said electronic ballast 
was constituted The power-line-carrier terminal machine for controlling the electronic ballast and this electronic ballast for 
making a lighting load turn on taking no modification, but using the existing general-purpose article, attenuation of a transmission 
signal can be controlled and remote control of the lighting load can be carried out proper. 

[0032] Since the impedance upper in a power-line-carrier lighting control unit according to claim 3 was formed by LC resonance 
circuit, an impedance can be made to be able to increase effectively to the frequency of transmission signals, such as a modulated 
light signal, and the stable lighting control can be made to perform [ according to invention according to claim 4 ] in addition to 
an effect of the invention according to claim 3. 

[0033] Being able to form an impedance upper substantially only by this series connection, and neither electronic ballast nor a 
power-line-carrier terminal machine taking amelioration and modification, but, using the existing general-purpose article on the 
other hand, since the power-line-carrier lighting control unit equipped with the electronic ballast which has a filter circuit in an 
input stage, and the power-line-carrier terminal machine which has the coupled circuit by which series connection was carried out 
to said filter circuit in an input stage was constituted according to invention according to claim 5, attenuation of a transmission 
signal can be controlled and remote control of the lighting load can be carried out proper. 

[0034] According to invention according to claim 6, in a power-line-carrier lighting control device according to claim 5, since the 
impedance upper was formed by the LC filter by the capacitor in a filter circuit, and the inductance of the joint transformer in a 
coupled circuit, a terminal block not taking an addition and modification, either, but using the existing general-purpose article, 
attenuation of a transmission signal can be controlled to electronic ballast, a power-line-carrier terrninal machine, and a pan, and 
remote control of the lighting load can be carried out to them proper. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 



Drawing 2 



Drawing 1 



Drawing 4 



It is the circuitry Fig. showing the outline of the first example of this invention. 

It is the perspective view showing the appearance of the example of terminal arrangement of a terminal block. 



Drawing 3] It is the front view showing the outline of mounting structure. 



[Drawing 5 



Drawing 6 



It is the circuitry Fig. showing the outline of the second example of this invention. 

It is the plugging chart showing the example of a configuration of the conventional lighting control system. 
It is the circuitry Fig. showing the outline of some the examples of a concrete configuration. 
Description of Notations] 
-1 Power Line 

2 Electronic Ballast (Controlled- System Load) 

3 Power-Line-Carrier Terminal Machine 
6 Filter Circuit 

8 Receiving Circuit 

9 Coupled Circuit 

10 Terminal Block 

11a Power-input terminal 
11c The 1 st terminal 
lid The 2nd terminal 
12 15 Impedance upper 
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